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In trodu cti on

Trichomonas vaginalis vaginitis is a protozoan
disease of the vagina, sometimes involving Skene's
glands, Bartholin's glands and the bladder.

It is

usually characterized in the va gina by a profuse,
creamy white, frothy discharge, itching of the vulva,
vagina, and perineum, especially just following the
menstrual period.
It is found more frequently in the reproductive
years of womanhood and quite rarely in the child.

This

infection frequently resists all advocated treatments.
In this paper I wish to present a review of the
literature dealing with this subject from the discovery
of the organism by Donne in 1836 to the views held at
the present time.

The etiology of the condition is

controversial, although most writers consider the flagellate pathogenic.
I will attempt to show that although the treatment
is as yet unsatisfactory, alleviation from suffering

may be accomplished in so great a number of cases that
knowledge of vaginal trichomoniasis as a distinct clinical entity is worthy of a definite place in medical
science and practice.
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History

The first account of the vaginal trichomonas was
published by Donne in 1836 (1).
parasite as Trieo-Monas vaginale.

He referred to the
Donne (2), a keen ob-

server, a real scientist, and a prolific writer, offered little as to the cause, source or eure for this organism which he found in the vaginal discharge of many
patients, and was not sure that it was a factor in the
production of leukorrhea.

During the next century, the

organism became more widely recognized, more carefully
studied, and re-discovered in many places and under many
conditions.
Specimens of the organism collected by Donne were
also studied by Dujardin (3) who confirmed the observations of his contemporary.

The presence of trichomon-

ads in the vaginal secretion· of pregnant and nonpregnant women was subsequently reported by numerous investigators.
In 1855 Koelliker (4) found the organism in the
yellowish cream.like and highly acid vaginal secretion,
in fifty per cent of pregnant and nonpregnant patients.
In a chapter devoted to the subject, Scanzoni {5)
described the Trichomonas vaginalis, the vaginal discharge and the symptomatology, much as thay are recog-

3

nized today.

He appreciated the imports.nee of thinn-

ing the vaginal secretion for examination which he did
by adding water.

Although first noticed in his preg-

nant eases, he found them in more than 50 per cent of
both pregnant e.nd nonpregnant patients.

He likewise

found them in "benign" as well as "virul ent" vaginal
discharges.

He stated that the Trichomonas vaginalis

was not necessarily associated with gonorrhea, a premise originally advanced by Donne, who later admitted

its fallacy.
fifteen years later, Haussmann (6) reported similar
observations and asserted that the protozoan appeared
mostly in a discharge characterized physically by a yellowish or cream-like color, more or less thick in consistency, somewhat foamy or frothy and chemically highly acid
in reaction.

He was rarely able to isol ate the organ-

ism in material that consisted only of vaginal epitheliu~ and a relatively small number of leukocytes.

He

found the flagellate in forty per cent of nonpregnant
women in whom pelvic disease was present and in thirtyseven per cent of two hundred unselected gravid patients.
Kunstler (7), in 1883, reported its presence, also,
in a large percentage of pre-g nant patients, but he states
that the organism was found rather infrequently in women
after the menopause.
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In 1896 Dock (8) and also Davis (9) each reported
that he found Triehomone.s ve.gine.lis in the vagina of one
woman.
Hoehne (10), in 1916, was unable to find the parasite
in normal vaginal secretion.

He discovered the organism

in the vaginal discharge of thirty-four per cent of 102
gravid and twenty-eight per cent of 104 nongravid patients.
In 1913, Brumpt (11) found the flagellate in ten per
cent of all patients he personally ·exami ned in a gynecologic clinic in Paris, and in 1919 Se•itz (12) reported the
parasite in twenty per cent of all pregnant patients coming under his care.
Wille (13), in 1918, in an analysis of one thousand
patients suffering with various forms of gynecologic conditions, reports that 183 complained of a annoying -;type
of leukorrhea.

In 74, or forty per cent of these indiv-

iduals, large numbers of tricbomonads were found in the
vaginal discharge.

Forty-two of these patients suffered

with eervieitis or erosion and thirty-two had a vaginitis without a demonstrable cause.
of gonorrheal infection.
"dermatitis".

Twenty-one were victims

Seven displayed signs of a

Six were reported as anemic and in two an

Oidium albicans infection was disclosed.
Traugott (14), in 1918, in a critical study of the
vaginal secretion of nonpregnant women suffering with
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cervical disease, found the parasite in fifty per cent
of those he personally examined.

The symptoms experienc-

ed by these patients--subjective and objective--were itching, burning and discharge, associated with a typical
vaginitis ranging from a simple hyperemia to an intense
inflammation of the vaginal mucosa.

In 125 pregnant

women studied by Traugott, the parasite was found in 27
or in twenty-one and six tenths per cent.
In an investigation of 250 patients whose chief complaint was leukorrhea, Reuling (15), in 1921, observed
the organism in 46, or eighteen and six tenths per cent.
In order to determine the presence or absence of trichomonas infection of the normal vaginal secretion, as found
in young individuals, Ponoschina (16), in 1923, conducted
an investigation of 22 girls, ranging i n age from two to
fourteen years.
lated.

In none of these was the parasite iso-

In 55 adult women, on the other hand, twenty-

nine of whom suffered with leukorrhea, the parasite was
noted in sixteen.
Flaskamp (17), in 1925, reports that not more than
one third of the patients harboring the flagellate complain subjectively and this he asserts ls due to the fact
that many women do not regard mild leukorrhea as an abnormal process and that still many others ignore it altogether.
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Hegner (18), in 1928, conducted a series of studies in
patients in Honduras and Costa Rica, 32 women were examined and the organism was found in sixteen.
Schmid and Kamniker (19), 1926, found it in 69.9
per cent of 153 nongravid women, and Vavilova (20),1927,
noted the parasite in 35 per cent of pregnant and in 28
per cent of nonpregnant individuals.
In 1928, Davis and Colwell (21} and Greenhill (22)
diagnosed a condition they designated Trichomonas vaginalis vaginitis.

According to their observations, they

are convinced that inflammatory phenomena of the vagina
and external organs are not infrequently provoked .by the
ingress of the parasite.
Liss (23) reports his observations from an examination of 405 pregnant patients, 326 of whom complained
of leukorrhea of varying degree.

In these patients there

was no apparent gross disorder of the vagina or pelvic
organs.

Smears prepared from the discharge revealed nu-

merous trichomonads in seventy-nine or 19.5 per cent.
Quite recently, Andrews (24) contributed her observations
of a series of women studied in England.
the parasite was isolated.

In 20 per cent

She also reports the results

of her investigation of 70 women examined in a venereal
clinic, twenty-eight of whom were victims of gonorrhea,
and in thirteen of these Trichomonas also was found, ·
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thus forming a dual infection.
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Incidence

Trichomonas has been reported from all parts of
the world (from every locality where it has been looked
for}, but its incidence in women has been reported in
different percentages, from as low as 6 per cent to as
high as 60 per cent of women examined.

It is more com-

mon in the negro race, and about as frequent in all classes of the white race.
The incidence is somewhat higher in seaport towns
than inland.

According to Karnaky's (25) statistics,

based upon the examination of over 10,000 women, trichomonas was present in 37.5 per cent of the gyneeological
and obstetrical patients in Galveston, Texas, a seaport,
and in only 27 per cent of the same class of patients
in Houston, Texas, fifty-two miles inland.
Crossen (26} states that the organism is found in
about 40 per cent of all freee discharges; Cooke (27)
reports it in 40 per cent; Hegner (28) in 50 per cent.
The incidence of Trichomonas vaginalis infection
among 5,712 obstetric and gynecologic patients of the
Obstetrical and Gynecological Clinic at the u.S.Naval
Hospital, San Diego, California, was found by Pexerson (29) to be 24.6 per cent for all patients examined
or 3.69 per cent when only those with typical symptoms

9

were considered.

In post-partum cases the incidence

was 33 per cent, as compared to 20.3 per cent in the
ante-partum eases.

Trichomonas vaginalis vaginitls

as a recognized clinical entity occurred in only 15
per cent of the eases.

Some patients had left lower

quadrant pain and painful coitus with no other findings to account for it.

Routine examination account-

ed for 64 per cent of the cases being found; 15 per
cent were recognized clinical entities; 0.21 per cent
occurred with a pathogenic abundance of Doderlein bacilli; 12.5 per . cent were associated with gonorrheal
endocervicitis; 8.26 per cent had a nonspecific endocervicitis; and 0.87 per cent occurred with Monilia infection.
The incidence of Triehomonas vaginalis infestation
of the vagina in women attending the Gynecological Clinics at the Woman's Medical College Hospital and the
Woman's Hospital, Philadelphia, Penns., was studied by
Amgelucci (30).

Of 1,018 cases examined, 176 or 17.3

per cent were found positive when examined by the wet
smear method.

Of these positive eases 52.2 per cent

gave as their chief complaint symptoms referable to the
vaginitis.

All these positive eases bad leukorrbea to

some extent; 62.5 per cent had a typical Trichomonas
vaginalis vulvovaginitis.
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Ohga and Aoji (31) examined one thousand Japanese
women for Trichomonas vaginalis and found these organisms in one hundred and twenty-four, an incidence of
12 .4 per cent.. The incidence during pregnancy was almost the same as among nonpregnant women.

They state

that relatively few women suffer any complaints because
of the organisms, as only thirty-six of the one hundred
and twenty-four had any subjective symptoms.

The auth-

ors failed to find any increase in puerperal morbidity
among women who had Trichomonas vaginalis during pregnancy.
The incidence of the infection is apparently wide
for Morgan(32) has personally found the organism in a
young girl of eight and in a woman past the menopause.
According to Morgan, some further idea of the frequency
of the infection may be had from figures made available
through the kindness of Dr. Reuben Peterson, Chief of the
Department of Obstetrics and G.ynecology, University of
W
dchigan Hospital.

During the period from October,1929,

to September,1930, four thousand and ninety wom~n presented themselves for examination in the Gynecological
division of this department.

These cases may well be

taken as a cross section of the women of Michigan as
they presented themselves with every known gynecological
complaint.

The diagnosis of Trichomonas vaginalis was
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made and proven microscopically on sixty-one of these
women.

The percentage of women complaining of vaginal

discharge in this group of approximately five thousand
women has not been figured out.
Furniss (33, presents a series of thirty-five cases,
twenty-four of whom were married, eleven single, three
of whom he classified as undoubted virgins.
The greatest incidence, of course, is in women
with marital introitus.

This fact has led to the be-

lief that the· intact hymen prevents, to a certain degree, the contamination of the vagina.
At the University of Colorado School of Medicine
and Hospitals a total of three hundred and twenty-five
nonselected white patients was personally examined for
the trichomonas by Potter (34).

Of these, one hundred

and forty-five were pregnant patients at various stages
in the Antenatal Clinic for routine care.

The remainder,

or one hundred and seventy-eight cases, were patients
registering in the Gynecological Clinic.

Of the total

three hundred and twenty-five eases, the parasite was
found in fifty-nine, or 18.1 per cent.

Of these, eight-

een or approximately 30 per cent, complained of symptoms.
In the series of one hundred and forty-five pregnant
cases, twenty-five or 17 per cent, were found infected.
Of these, six or 24 per cent, complained of symptoms.
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In the nonpregnant series thirty-four, or 19.1 per cent,
presented the trichomonads.

Of these twelve, or 35.3

per cent, complained of symptoms.
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Place

No. of Women

Examined

Galveston,
Texas

Percent a ge infected, Gynecological and Obstetrical
Patients.

37.5
10,000

Huston,
Texas

27 .o

San Diego,
California

5,712

24.6

Philadelphia,
Penns.

1,018

17.3

Japan

1,000

12.4

Ann Arbor,
Mich.

4,999

1.2

325

18.1

Denver,
Colorado

Table 1. Summary of Incidence of Trichomona s vaginalis infection as reported in va rious localities.
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Morphology
Donne (35) found Tr1chomonas vaginalis 1n vaginal
discharges.

Re described it as being twice the size of

an erythrocyte and at least as large as a pus cell.

Its

body he described as ususally being rounded although it

was capable of assuming various shapes.

At the anterior

end of the body he noted a long, flagelliform appendage
drawn out into the shape of a trumpet.

On the side of

this anterior portion he thought he saw a row of very
fine cilia whose motion endowed the organism with a sort
of rotating movement.
erminately.

Posteriorly the body ended indet

These organisms were described by him as

frequently attaching themselves in groups by their post
erior ends to other objects, Donne likening their move

ment to that of a leech.

Re stated that he submitted

.the organism to M.Dujardin for examination, the latter
confirming his observations.

The organism was compared.

to a "Monas" by reason of its trumpet and to a "Trioode"
because of its cilia; it differed from both, however,

in that it had a combination of these organs.

"

Donne

therefore proposed that it constituted a new genus and
that it should be called "Trioho-monas vaginal".

In

1837 Donn$ mentioned the organism again under this name
in two publications.
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Ehrenberg (36), in 1838, stated that he considered
the organism described by Donne to be an acarine.

He

was the first to employ the spelling, "Trichomonas vag-

inalis".
Bland (37) states that there are many features of
the morphology, life history and host-parasite relations
of Trichomonas vaginalis that are incompletely known.
There is rather general agreement as to the fusiform or
pear-shaped body, with free flagella at the anterior end,
an undulating membrane extending backward to near the
middle of the body, and an axostyle projecting posteriorly.

Most writers agree as to the size, which is variable,

ranging from 7 to 30 microns in length with a width usually from one-half to two-thirds the length.

The average

length, about 15 to 18 microns, is greater than that of
trlchomonas of the mouth or of the intestine.
On slides fixed with Sehaudinn's fluid, or other
adequate fixative, and stained with iron hematoxylln,
one usually finds that the cytoplasm contains many deeply staining granules which often obscure the other internal structures.

Properly differentiated specimen's,

however, reveal the characters re~esented by Figure 1.
The blepharoplast (b) at the anterior end is a
center of organization and from it arise a number of
organelles, including the four anterior free flagella (a},
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the posterior flagellum (1), which forms the margin of
the undulating membrane (h), the chromatic basal rod (j)
underneath the undulating membrane, the axostyle (f'
which usually bends around the ventral side of the nucleus {d) and projects beyond the body posteriorly,and
the two components of the parabasal apparatus, the clubshaped portion (1) and the fibrillar portion (m).

The

four anterior flagella are of about equal length and usually about as long as the body.

The posterior flag-

ell um with its membrane rarely reaches · beyond the middle of the body and is without a free portion.
The chromatic basal rod which accompanies the undulating membrane is slender, sometimes not intensely
stained, and is usually accompanied by a row of chromatic granules (k), as mentioned by Hegner.

The axo-

style (f) is a rod of some thickness, although frequently one sees only the more deeply stained edge so that
it may appear to be merely a fibril, or two fibrils, if
both edges stain.

The inner region usually does not

stain intensely with hematoxylin.

At the anterior end

there is often a more chromatic area extending backward
a short distance along the ventral aspect of the rod,
and occasionally one may make out the eytostomal cleft
{c) along this more deeply stained region.

There are

one or more rows of chromatic granules {g) along the
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a
h
b
C

1

d

j

e

k

f

1

g
m

Fig . 1. Diagrannnatic representation of Trichomonas
va~inalis combining the characteristics revealed by
di ferent methods of staining: (a) Anterior free
flagella; (b) Blepharoplast; (c) Cytostome; (d) Nucleus; (e) Caryosome; (f) Axostyle; (g) Chromatic
Granules along the exostyle; (h) Undulating Membrane;
(1) Posterior Flagellum forming margin of the Undulating Membrane; (j} Chromatic Basal Rod; (k) Chroma tic
Granules along the Chromatic Basal Rod; ( 1} Sausageshaped part, and (m) fibrillar part of parabasal apparatus. (From drawing by D. H. Wenrich (37).
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axostyle, especially in the region posterior to the nucleus.

Rows of similar granules may also sometimes be

seen along the parabasal fibril.
The normal spindle-shaped body of Trichomonas vaginalis has frequently been mentioned.

The shape, how-

ever, is subject to pronouncedmodification, due to the
plasticity of the body and its response to various environmental influences.
One of the striking behavior characteristics of
Trichomonas vaginalis, according to Bland (38), is the
burrowing through the cellular or cultural debris.

In

this action the animals can assume almost any shape that
is necessary to pass through the devious passages in the
debris.

These form changes are held to be normal, al-

though sometimes they involve the assumption of highly
distorted profiles.
Two other form changes should be mentioned, namely,
the formation of pseudopodia and the development of
"pseudocysts".

Figure 2, while drawn from a fixed and

stained slide (38), illustrates very clearly the amoeboid type of form change that has been observed in the
living animals.
one time.

One to several pseudopodia may form at

They resemble very closely those of an amoeba

in that they are composed of clear ectoplasm and may be
slowly extended, withdrawn or changed in contour.

These
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amoeboid individuals have been noticed among specimens
in vaginal secretion diluted with salt solution and allowed to remain at room temperature for a few hours to

a whole day.

Other individuals in the material were

either dead or dying, so that it seems obvious that these
ameboid changes are evidence of degeneration.
Many authors have considered the question of the
existence of cysts of Trichomonas vaginalis
have supposedly observed them.

and some

If true resistant cysts

were formed by this flagellate, the question of transmission from one host to another would be much less
baffling than it is.

However, Bland (38) and his assoc-

iates have found no true cysts, although the "pseudocysts" have frequently been encountered.

In vaginal se-

cretion diluted with saline and allowed to stand at room
temperature for several hours to two days, one occasionally observes rounded stages with no protruding organelles, and with a superficial resemblance to cysts. (See
Figure 3).

Similar stages have been seen in cultures

also, after they have passed their prime.

It can easily

be demonstrated that these are not actually cysts, however, by allowing the material containing them to stand
for several days.

Then if it 1s examined, the "pseudo-

cysts" will have disappeared, showing that they have degenerated and decomposed.

Furthermore, successful
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Fig. 2.

Amoeboid individual with pseudopodia (38) .
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A "p seudocyst", or rounded-up individual
simulating a cyst. (38).
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cultures can not be made from these stages.

Although

these "pseudocysts" do not persist, they perhaps represent an atavistic attempt to accomplish what their
remote ancestors may have been able to do, namely, form
true resistant cysts.

It may be noted that none of the

other trichomone.ds of man have been found to form true
cysts.
The burrowing habits of Trichomonas vaginalis have
already bem mentioned, but it is worth while to note
the action of the flagella during this process.

The

flagella are extended forward in a manner suggesting
their use as tactile organelles, feeling out the passages through the debris, then the flagella are hooked
over a mass of debris, and employed to pull the animal
forward, a distinct displacement of the debris being
brought about by the effort.

The activities of the un~

dulating membrane and the changes of the body form also
aid in propelling the animals through narrow passages.
In diluted vaginal secretion and in. cultures, the
flagellates are frequently seen to be attached to debris by the posterior end while the anterior end is
whipped about by the lashing of the flagella, and rotated on its long axis.

This type of behavior appears

to be more characteristic of Trichomonas vaginalis than
of any other species.

The characteristic clumping of a
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few or many individuals in one group may be explained
by the tendency of the posterior end of the body to be
adherent to other animals or to foreign objects.
The direction of rotation on the long axis is difficult to determine, but commonly it appears to be like
that in trichomonads in general, that is, counter-clockwise when the anterior end of the animal is away from
the observer.

This rotation is somewhat unsteady and

irregular, but is nevertheless characteristic.

Some

individuals appear to rotate clockwise and in some observed on fixed and stained slides, the undulating membrane extended spirally from the right backward and over
to the left instead of the normal position from the left
over to the right.
According to Drummond (39) motion of the Trichomonas vaginalia .o rganism ls accomplished in a number
of ways.

The most common la by contraction of a part

of the body resulting in a change in form.

Another

method of locomotion ls by the forward movement of lobes
together with the contractions just mentioned so that an
amebold motion ls simulated.

Another function exhibited

by the trichomonaa is the formation of pseudopods.
apparently can occur in any part of the body.

This

They occ-

asionally attack a leukocyte and remain anchored while
at the same time the body of the parasite undergoes act-
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ive changes of position so that the undulating membrane
may at intermittent intervals appear at the front of the
organism.

Starch granules have been seen to be engulfed

·by these pseudopods and would, therefore, seem to play
an important part in the nutrition of the parasite.
The flagella exhibit usually a whip-like motion, but
may also assume one of a spiral nature.
generally directly forward.

The motion is

At times one flagellum may

be seen to bend downwards to one side of the organism .
The motion is of such a nature as to create a current
toward the insertion of the flagella on the anterior end
of the organism.
The undulating membrane, because of the greater
length of its outer membrane, has a motion of a waving
character while at other times the motion is definitely
spiral.

This membrane, likewise, produces a current

which runs to the anterior end of the organism.
Cornell (40) states that these organisms present an
interesting appearance by dark-field illumination.

The

light strikes the outline of the organism and leaves the
body dark, while the flagella are little streaks of flame.
It is not easy, however, to count the flagellae in this
way unless the motion of the protozoan is retarded.

Davis (41) states that trichomonas organisms which
are slowly dying in an old culture become spherical and
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are covered with many bacteria.

It would appear from

the large numbers attached to these feeble organism
that bacteria may be a cause of their death.

Triehomonas

which are experimentally killed slowly as by warming the
culture to above 46

c.

for ten minutes, also become round

or slightly oval and resemble large leucocytes.

If kill-

ed suddenly by glycerine or alcohol the shape is not
changed.
From time to time Davis and his workers have observed masses of what may be dead trichomonads or some sort
of cyst formation.

It has not been possible to grow

trichomonads in a subculture from a tube in which the
active organisms disappeared and the cyst-like forms appeared.
Andrews (42), in 1926, reported that Trichomonas hominis is killed in solutions heated to 48
utes.

c.

for ten min-

Using this as a basis for treatment Lewis and

Carroll (43) report the cure of a case of Trichomonas
vaginalis

vaginitis with diathermy.

Believing that

there might be some difference in the thermal death
point of Trichomonas vaginalis and Trichomonas hominis
Davis tried the following experiment:

A small amount

of an actively growing culture was placed in a small
thin-walled test tube and held in a water-bath for ten
minutes.

.

At the end of this time a drop was examined
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under the microscope and the rest inoculated into regular serum culture medium which has been previously warmed by placing in the incubator.

Tubes were also placed

in the ice box to determine the effect of cold.

Results

shown in the accompanying table (Table 2) indicates that
46

c.

for ten minutes will kill Trichomonas v~ginal1e.

It is apparent that they may also be killed by cold.
The use of the hanging drop or wet smear under a
cover glass for the identification of Trichomonas vaginalis occasionally offers difficulties when the organisms
are few or when their motility is temporarily suspended.
Miller (44) has found that a drop of 0.1 per cent safranin is useful as a diluent for the pus that is to be examined.

Not only the nuclear material but protoplasm al-

so of the leucoeytes rapidly take s safrariin s tain, whereas the Trichomonas vaginalis organisms remains unstained
and conspicuous as a clear object against a slightly
pink background.
It is noticeable also that safranin, at least in
this dilution, does not interfere with the motility
shown by trichomonas; if anything, it appears to stimulate it.

Under the low power it ls often possible more

quickly to piek out areas where the organisms are numerous, so that identification with the high power objective can be quickly effected.
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Temperature

Water Bath

Acti vity in
Drop

Cultures

Cent.

Fahr.

10 Min .

42-43

108

ti

Very Active

No culture
made

44-45

113

"

Slight Act1v1ty

No growth

46-4'7

115

It

In Clumps

No growth

Very Active

Growth Active

None

No growth

Ice Box
9

48

12 Min.

9

48

24 Hours

Control in incubator

Table 2.

Active gi,owth

Thermal Death Point of Trichomonas vasinalis.
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After trying various methods of staining, Beuder
and Hettsche (45) found a method which makes it possible
to detect within a short time even old cases of trichomoniasis.

The basic principle of the method is the read-

iness which the leukocytes and other elements of the
leukorrheal discharge are stained by an aqueous suspension of brilliant cresyl blue. _ The trichomonads remain
unstained and can be recognized by their property of refracting strong light.

There are two types of trieho-

monads, according to the authors; the flagellate form,
and the cystic form.

The flagellate forms are about

twice the size of lymphocytes, have an oval body and are
highly motile.

Through the influence of medication they

gradually lose their motility and their flagella and
assume a roundish, cystic and smaller form.

The authors

assume that the cystic form undergoes division and that
this in turn explains the rapid relapse after treatment
is interrupted.

In order to be able to determine the

therapeutic effects of various remedies, they devised a
method which permits the counting of trichomonads.

Pus

is thinned out with formalde~yde-treated physiologic
solution of sodium chloride and stained by the method
described.

Then the trichomonads are counted in the

Thoma-Zeiss chamber.

The values fluctuate between 120

and 800 in one cubic centimeter.

In cases which had
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undergone treatment there were re.rely more than from
100 to 150 nonmotile and small triehomonads.

The authors

a.re convinced that their easy and rapid method will reveal trichomonads in many cases of leukorrhea in which
otherwise the organisms would not be detected.
It was discovered by Ewing and LeMoine (46) that
although the gram stain showed the typical body structure of the trichomonas, the flagella were not frequently
visible.

Many different stains were tried in an effort

to bring out the flagella, and finally a dilute ce.rbolfuc hsin stain was found that invariably showed the trichomonas flagella and good body detail.

With this stain

much of the debris of the smear is washed out, leaving
epithelial cells, pus cells, beautifully stained trichomonads with flagella and the ever present diploeoccl.
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Etiology

Plass (47), states that the clinical study of any
patient with leukorrhea should fol l ow a well organized
plan, and it should _be remembered that the discovery
of a single etiologic factor does not necessarily remove the possibility that other pathogenic agents may
be present.

A careful history will elicit information

about the time relationship to the men s ea which may be
important, and will determine whether the discharge is
irritating during any portion of the cycle.

In adults,

a pelvic bimanual examination should be carried out to
detect gross genital disease, and the cervix should be
inspected carefully through a speculum with satisfactory
exposure and adequate illumination.

Finally, bacteriol-

ogic examinations with smears or spreads, hanging drop
prBparations and cultures should be done to determine
the most probable etiologic factor.
Definite proof is lacking as to which one of the
many organisms found in the vaginal secretions of Triehomonas vaginalis vaglnitis is responsibl e for this condition.

The mode of primary infection i s also still in

need of explanation .

The numerous and varied· treatments

which have been advised from time to time suggest that
none of them is specific.

Allen, Jensen, and Wood (48),
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have attempted to correlate some of their clinical observations with bacteriologic data which they hope will
be of interest in these problems.
It has been shown repeatedly that trichomonas may
be present in the vaginal secretion for long periods of
time without producing symptoms.

It would seem, ther-

fore, that such individuals must have either developed
an immunity to the infection or that there is lacking in
these patients some additional element which would cause
symptoms if present.

It has been suggested by various

investigators that this additional factor is most probably a streptococcus.

Considerable evidence has already

been produced which indicates that symbiotic union of a
streptococcus and Trichomonas vaginalis is necessary for
the production of symptoms.

When symptoms do occur they

are usually characterized by an acute onset, often following conditions which result in lowered resistance.

These

low points in resistance may coincide with the menstrual
period, respiratory infections, extreme fatigue, pregnancy, disturbances of the gastrointestinal tract or sexual
intercourse.

It has not been the experience of the auth-

ors that patients afflicted with trichomonas vaginitis
always present the clinical picture as it is usually
described.

The usual symptoms of vulvar itching and burn-

ing caused by the irritating vaginal discharges are fre-
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quently less severe than the urinary disturbances.

Fre-

quency of urination, dysuria, nocturia, and even incontinence are often so pronounced that the vaginal source
of the disease may readily be overlooked.

The mistakes

of diagnosis in this regard have been most frequent when
the vaginal discharge was not profu~e or when it retained
its thick, mucoid or normal cheesy character.

Several

of the patients in the series studied had been or were
subjected to cystoscopy and pyelography before trichomonas vaginitis was suspected.
During the course of the disease about one-fourth
· of the patients under observations developed increased
bleeding .

This menorrhagia was often transitory and

occasionally was associated with metrorrhagia.

The au-

thors do not believe that this increased blood loss can
be ascribed alone to the unusual congestion in the pelvis.
They are inclined to think that pelvic cellulitis secondary to trichomonas vaginitis is a more common occurrenee
than is generally supposed.

It is not unreasonable to

suggest that these associated virulent streptococci may
ascend the genital tract of women almos t
the gonococcus.

as readily as

Five of their patients had been examin-

ed vaginally before the onset of the menorrhagia and
their pelves found to be normal.

Following the appear-

ance of increased blood loss, examination revealed pal-
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pable tender adnexal swellings.

�is inflammatory re

action was severe enough to cause an elevation of temp
erature, end in three of these patients a leucocytosis
of 12,000; 17,600 and 20,.000 developed. Repeated ex
aminations failed to reveal the gonococcus. Further
confirmatory evidence of the invasive tendencies of

these streptococci was obtained by culturing material
taken from two Bartholin1an abscesses.

In both in-·

stances they were able to recover the same type of
streptococcus as was found in cultures of the vaginal
secretion.

In an additional instance of acute Bar·tho

linitis, however, associated with trichomonas vaginitis,
they were unable to obtain any growth of bacteria.

A rather large percentage of these women have ex

hibited arthritic and neuritic symptoms in other regions
of the body.

These focal infection syndromes may be due

to associated bacteria of the.streptococcus group.

This.

evidence is further supported by the fact that some of
these patients have been relieved of the joint and mus
cular symptoms by appropriate local or general treatment
of the vaginltls.
Bacter1ologlc studies were made of the streptococci
found in the vagina of patients suffering with tricho
monas vaginitis.

At the same time similar cultures were

taken from the nasopharynx.

These cultures were compared
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with cultures taken in the same manner from the vagina
and nasopharynx of normal women.
The authors have compared the cultures obtained
from patients responding readily to treatment with
those in whom recurrences had occurred.

Whenever poss-

ible they have searched for trichomonas in the prostatic
secretion of the husbands of these women.

In each case

the culture of streptococcus obtained from the prostatic
secretion was compared with that isolated from the vaginal $ecretion of the wife.

Attempts are being made to

alleviate the condition by increasing the local and general resistance of these individuals.
The most evident and logical source of reinfection should, of course be sexual intercour~e.

Recently

Dr. Morris J.Heckel has been cooperating with the authors in the prostatic examination of the husbands of
patients having trichomonas vaginitis.

They have re-

covered trichomonas from the prostatic secretion in six
of the ·husbands and in seven others have found evidence
of a chronic pi,·o stati tis.

The prostatic fluid has been

cultured at the same time cultures were taken from the
vagina of the wife.

Streptococci of the same electrical

potential have been obtained in the nonspecific prostatitis without the trichomonas as in the secretion containing the flagellates.

The graphs of the electrical
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potentials of the organisms from the prostatic secretions reveal that they are organisms similar to those
found in the va gina.

This finding has occurred with

such regularity and under such suggestive conditions
that the authors feel that both trichomonas prostatitis
and trichomonas vaginitis may well be added to the list
of venereal diseases.
Bland and Rakoff {49) present evidence that vaginal triehomonads do not originate in the mouth or the
intestine.

They state that until it has been definitely

proved whether or not trichomonads from one source may
survive and multiply in other organs, the possibility of
auto-infestation remains an important factor in the prevention and treatment of trichomonad infestations, esp- ecially the common clinical entity trichomonas vaginitis.
The probability of auto-transmission depends, however, on the incidence of the organisms in the suspected
foci, while the percentage of multiple i nfestations may
be considered as an indication of the extent to which it
has occurred.

Although the incidence of trichomonas has

been reported by number of workers, the authors were not
aware of studies of the incidence of trichomonads from
these three sources in any one group of individuals.
Bland and Rakoff conducted an investigation, studying a group of 200 women, employing wet smears, stained
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slides and culture methods in their study of the incidence of trichomonas in the vagina, mouth and rectum.
Vaginal infestation with trichomonas was common, occurring in 23.5 per cent of the gro~p.

Buccal infestation

occurred in 16.5 per cent of the patients, while intestinal trichomoniasis was comparatively rare, being present
in only 1.5 per cent of the women.

It was demonstrated

that the wet smear method is the most efficient for the
diagnosis of Trichomonas vaginalis, while the culture
method was much superior for the detection of the intestinal and buccal trichomonads.

Women harboring vaginal

trichomonads did not show an appreciably higher percentage of buccal or intestinal trichomonads than was noted
for the group at large.

Only one woman (0.5 per cent)

har bored all three organisms.

Rectal contamination was

regarded as an improbable source of vaginal infestation
in view of the rarity of intestinal triehomoniasis among women with Trichomonas vaginalis.

Of three patients

harboring intestinal trichomonads, only one was · positive for Trichomonas vaginal1s despite the fact that
the flagellates could be regularly demonstrated in the
feces over long periods of time.

Auto-infestation with

buccal trichomonads was also considered an unlikely
source of vaginal infestation because the dual incidence
of these organisms was not more than would be expected
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from chance distribution.

A comparison of the incidence

of trichomonads from the bowel and mouth indicates that
intestinal infestation probably does not result from
ingestion pf the buceal forms.

Unlike the intestinal

and buecal triehomonads, Trichomonas vaginalis was not
cultivable at room temperature and was considered physiologically different.
Bonestell (50) conducted inoculation experiments
in an effort to advance further proof that the human
trichomonads, T. hominis, T. buccalis, and T. vaginalis
are separate and distinct species.

The dissension con-

cerning these three species is particularly important
from a clinical standpoint.

Various workers have re-

ported incidence of Trichomonas vaginalis to be from
. 10 per cent to 69 per cent.

Since the incidence of in-

fection with Trichomonas vaginalis is fairly high, its
pathogenicity unquestionable, and its mode of transmission unknown, the possibility of a vaginal infection
arising from a previously existing buccal or intestinal
infection should therefore either be proven or be definitely eliminated.

Possibilities~ reinfection are

obviously greatly reduced if the three species are distinct and not transferable from organ to organ.
The failure of each of these three species of human
trichomonas to become established in any other location
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than that which constitutes the known normal habit of
each, as based upon animal inoculation experiments by
Bonestell gives additional proof of the distinctness of
the three species.

It also suggests a corresponding

organ specificity in man, and that infection in man with
Trichomonas v~inalis does not occur through previous
infection with T. buccalis of the mouth or T. hominis of
the intestine, but is frqm an outside source.
Craig and Faust (51) in their publication of 1937
make the following statement regarding the pathogenicity of the trichomonad: "Although the Trichomonas .
vaginalis is usually found in an abnormal ~agina, and
while gynecologists almost universally regard a form of
vaginitis as being caused by the organism, there is no
evidence of scientific value demonstrati ng that it is
a pathogenic parasite.

On the other hand there is much

experimental evidence proving that it is harmless and
incapable -of causing any pathologic lesions.

Debell

in 1926 was able repeatedly to infect the vagina of
m.o nkeys with the parasite from women without any lesions of inflammatory reaction resulting, and concluded
that it is not pathogenic to normal hosts.

Whether it

may aggravate an already existing inflammatory condition
of the vaginal tract is undecided, ·but it must be adml tted that there is not sufficient evidence to prove
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that it is pathogenic of itself".

This work has as yet

not been verified, and therefore Craig and Faust consider the results inconclusive at this time.
Hibbert and Falls (52) conclude that the Streptococcus subacidus found in patients presenttng the clinical picture of Trichomonas vaginalis vaginitis is pathogenic, as shown by its fulfillment of Koch's laws.

It

produces an immune reaction (agglutination) when injected intradermally.

Local clinical improvement was more

rapid and apparently more lasting when general antibody
reaction was stimulated by the vaccine in addition to
the local antibody stimulation by repeated vaginal application of a specific streptococcie bouillon filtrate.
The pH of the vagina was found to be relatively high
when there were large numbers of Streptococcus subacidus present, and to be lower as they disappeared, irrespective of the presence of the triehomonads.

The dis-

appearance of the Streptococcus subacidus,occurring in
the presence of the triehomonads, suggests the former
as the chief factor in the production of the lesions.
Further efforts to eradicate the streptococcus from the
·genital tract, and to raise the general immunity to
this organism, seems to the authors the logical way to
attempt the control of this infection.
It is Zener's (53) belief that considerably less
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than 10 per cent of recurrences can be laid to sexual relations.

The other explanation offered, which seems to

be most logical, is that the parasite is harbored in the
rectum, and that recurrences are the · direct result of the
continued presence of the organism in the individual.
The occurrence of the disease in infants and children
lends support to this theory.

From Zener's series of

cases, he concludes that there appears to be a very definite connection between the rectal infestation with
Trichomonas hom.inis (?) and Trichomonas vaginalis vaginitis.

He states that in previously reported work on the

incidence of these parasites in the intestinal tract,
no mention is made of the number of stool examinations
done in the individual patient before the presence or
absence of the triehomonads in the intestinal traet was
demonstrated.

It is his firm belief that at least three,

and preferably six, separate stool examinations must be
made before it can be said that tr1chomonads are not present in the intestinal tract of a given individual.
Failure to make multiple examinations may give an entirely erroneous impression of the incidence.
The theory of infection from the anus and rectum
has been suggested because it has been found that numerous patients who were clinically cured of the vaginal
infection became densely infected again after the next
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menstrual period.

The wearing of a vulval pad during

menstruation might have been· the cause of the spread
of infection from the pad moving its position when the
woman moved, or by a process of permeation in the moisture in the pad after it had become soaked in menstrual
blood.

However, during Swift's (54) investigation, it

was found impossible to cultivate trichomonads from the
feces of infected patients.
It has been found that after a menstrual period the
trichomonads present in the vagina are very much smaller
and much more actively motile than at other times and
that they resemble closely Trichomonas_hominis.

This

fact has no doubt been the reason for the above mentioned
theory of infection from the anus.
Davis (41 ) is convinced that with f ew exceptions
Trichomonas vaginalis rather than the associated bacteria are the cause of the very annoying vaginitis with
which these parasites are associated.

All acute sym-

ptoms are usually relieved within a few hours after a
treatment which kills most of the trichomonads.

~nless

some form of treatment ls continued at frequent intervals there is always a prompt recurrence of the irritating discharge and acute symptoms of vaginitis when the
trlchomonas increase sufficiently in number.

Permanent

relief has been secured in every patient whose infection
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with Trichomonas vaginalis has been cured.
The pus cells decrease rapidly and largely disappear
in most cases within a short time after it is no longer
possible to demonstrate the trichomonas.

Reappearances

of the flagellates in considerable numbers is always
accompanied or soon followed by large numbers of pus
cells in the vaginal discharge.

It is, therefore, Davis'

belief that Triehomonas vaginalis is a pathogenic flagellate and the specific eause of the most annoying and
persistent vaginitis.
Sixty women with Trichomonas vaginalis vaginitis
were studied and treated by Nicholson and Peralta Ramos
(55).

They found the organism in 31 per cent of the wo-

men they examined.

They believe that Triehomonas vag-

inalis plays an important role in the etiology of vaginal discharges •
Buxton and Shelanki (56) believe that Trichomonas
vaginalis vaginitis is a clinical entity, and bilateral
lower quadrant pain is an ooeasional symptom.
Kissling (57) states that the incidence of .leukorrhea and vaginitis due to triehomonas ls high, but the
presence of Trichomonas vaginalis may be tolerated without producing any symptom.

The existence of trichomonas

is often combined with a vaglnitis presenting characteristics and a reaction so specific to treatment that its
pathogenic role can never be denied, all the more be-
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cause its disappearance coincides with cure.
In Eland's (58) opinion Trichomonas vaginalis is
not a harmless invader of the vagina but is pathogenic
and under proper conditions, that is, in association
with other organisms, is capable of producing an inflammatory reaction exciting a pathologic exudation or
discharge containing numerous leukocytes, and .culminating
occasionally in a pronounced vaginitis.
Jacoby and DerBrucke (59) consider that the trichomonas is a non-pathogenic invader of the normal vagina
or of an already diseased vaginal tract.
believes that it is non-pathc'genic
scavenger which feed upon bacteria.

Hesseltine (60)

and is merely a
He brings evidence

to support the contention that the determining cause of
vaginitis associated with the trichomonas is a non-hemolytic streptococcus.

This view is endorsed by Hibbert

(52), and by Allen, Jensen, and Wood (48), the latter
believing that symbiosis of streptococcus and parasite
is responsible for the infection.
While these theories are not universally accepted
there is a considerable body of opinion which regards
the Trichomonas vaginalis as pathogenic only in the
presence of some determining factor~ such as trauma, as
in coitus, or the introduction of some other infection.
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Signs, Symptoms and Diagnosis

Karnaky (61) states that the most common complaint
among gynecological and obstetrical patients is leukorrhea.

Among symptoms it is the first to arise and the

last to disappear.

Davis (62), in examining 1,000 pa-

tients found 33 per cent of them with some type of vaginal discharge.
In most cases the cause of leukorrhea is readily
discovered.

A frequent cause of an abnormal discharge

and one often not diagnosed, and not even looked for by
physicians, is that due to the Trichomonas vaglnalis.
Karnaky (25) refers to ~eukorrhea caused by this
flagellate as

11

Trichomenorrhea".

It has been only recently that much has been
written about Triehomonas vaginalis in textbooks on
gynecology and obstetrics.

Heretofore , this organism

has been given little consideration and many authors have
failed to mention the protozoan.

Warner (63) states

that it is rather interesting to note that gynecology
textspublished before 1928 make no mention of the organism; neither do bacteriologies in spite of the fact
that there is a special chapter devoted to "The Pathogenic Protoza".

However, modern textbooks give .due

credit to Trichomonas vaginalis.
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According to Karnaky (61 ) the signs and symptoms of
Trichomonas vagi nalis vaginitis are more or less characteristic, about as much so as most diseases in medicine.
Trichomonas are to be suspected when a woman complains of a persistent disch.a.rge, despi t e treatment over
a long period of time, possibly by several physicians;
dyspareunia, especially if the patient has had several
years of successful . married life (Turlington {64, ) ;
vaginal discharge, especially if worse after menstrual
periods; offensive vaginal discharge that causes itching, burning, or chafing of the external genitalia;
presence of a vaginal discharge in a woman who gives a
hi story of cleansing herself to the front after defecation; presence of the so-called "red-hemorrhagic
spots", or "strawberry vagina", or "scarlet fever vagina";
or presence of a foul copious irritating lochia in the
third and fourth weeks after obstetrical delivery (Smith
( 65) • •

The cardinal symptoms of Trichomonas vaginalis
vagini tis, as stated by Grubbs ( 66) are profuse wa·t ery
or thick irritating mucous discharge, which produces
itching and burning about the vulva and perineum.

It

has a sour or fetid odor, ls usually greenish in color

and frothy in consistency, containing many small bubbles.
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The bubbles are due to the presence of an associated
organism, Micrococcus aerogenes alcaligenes.

The in-

troitus and external genitalia in the acute stage are
usually red, and show evidence of scarification due to
the scratching.

In this acute stage the examination

is extremely tender, and difficult to make, especially
with a speculum.

In the subacute or chronic infection

the examination is not so acutely tender, and on inspection the vaginal mucosa presents granulated hyperemic or punctate lesions, and the · term "strawberry vagina" is often used.

This irritating discharge is al-

ways acid in reaction, as the trichomonads require an
acid medium as their habitat.
In making an examination for trichomonas, it is
important not to use any lubricant such as K-Y jelly,
as the organism is very sensitive to this, rendering
them immotile, in which condition it is very difficult
to differentiate them from a pus cell.
The diagnosis is made by making a smear, preferably a hanging drop.

The patient is properly draped,

and a speculum which has not been lubricated is inserted, and with an applicator a drop of the secretion
is obtained from the forniees or cul-de-sac preferably,
and immediately dipped or submerged in three or four
cubic centimeters of warm normal saline.

A hanging
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drop is made, and it is well to examine under high dry
lens.

It is better to first use a low power _, and if

any organisms are present one can see the oscillating
movements in the field, and then switch to the high
power so as bring out the details.

The organisms may

not at first be seen but if the attenti on is fixed on
clumps of pus cells, a great activity may be noted under
these clumps with marked agitation of the cells themselves.

This activity is caused by the moving flagella

and such an obser vation is comparable to finding the
organism, for if watched the trichomonad will shortly
appear.

If the suspension is good, many organisms will

be seen swimming about the field.
Should the patient be so tender that the introduction of a speculum is difficult, one can separate the
labia gently and introduce an applicator well back into
the vagina to obtain the secretion, or if one prefers
he could make the pelvic examination with dry gloves
and after withdrawing the gloved fingers introduce the
tip of the finger into the normal saline and use this
for the hanging drop.

It is important in examining this

to cut down the light of the scope just as we do in
looking for hy'aline casts in the urine.

If we do not,

we will often look through and miss them.
It is important to ask the patient if she has used
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any form of a douche during the day of examination or
the preceding day or two, because the trlchomonas organism will be rendered inactive by even a simple warm
water douche.

If the organisms are not found, yet the

symptoms of a leucorrhea are, or have been, present, do
not tell your patient she does not have trichomonas,
but repeated examination should be made.

The tricho-

monads are usuall~ located about islands of debris or
pus cells.

In any leucorrhea, alwe_ys make a smear for

gonococci and a hanging drop for trichomonas.
Prior to January, 1928, Davis (62) rarely examined
the fresh vaginal secretions and had found the Trichomonas vaginalis in only a few cases.

Later, he became

convinced that the diluted fresh secretion should be examined in every case.

During the first ten months of

1928 he diagnosed Trichomonas vaginalis leucorrhea in
thirty-eight private patients.

In several instances a

mistaken diagnosis of chronic gonorrhea had been made
elsewhere.
Magath (67) believes if wet preparations of vaginal
secretion are competently examined on slides, results
will be satisfactory.

By vse of a cultural method the

number of positive findings will not be sufficiently increased to justify adoption of such a procedure.

Either

method, in competent hands, should yield approximately
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the same results; the direct examination will be cheaper,
less laborious and will yield results twenty-four hours
sooner than the use of cultures.
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Pathology

Trichomonas vaginalis vaginitis, according to
Ks.rnaky (61) may be acute, subacute, or chronic.

In

the acute case there is a diffuse reddening of the
vulva, vagina, end cervix, and the signs and symptoms
are those of any acute vaginitis.

In some cases the

Bartholin and Skene's glands will be infected, and in
the latter instance an associated urethral discharge
may be present.
The production of this vaginitis may be due to the
high acidity of the secretion; the digging in of many
trichomonads into the epithelial cells of the vagina;
toxin excr_e ted by the bacteria associated with the
trichomonas, or by both; or by invasion of many bacteria
into the areas of the vaginal mucosa, probably broken by
the trichomonads.
In the subacute case there is somewhat less reddening of the vulva, vagina, and cervix, end the vagina is
not so tender to palpation.

The subacute type overlaps

into the chronic type, in which we see the so-called
"strawberry vagina","colpitis granulosa", "salt and
pepper", or "scarlet fever" vagina.

These areas, Ks.rn-

aky believes are characteristic of Tr i ehomonas y~ginalis
vaginitis, because he has not seen tham in any other
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condition.

He has diagnosed many cases by recognition

of these areas and verified his finding by examining
fresh smears.
In a large proportion of cases in which pelvic adhesions and adnexal tumors are found at operation and in
which there ls no apparant cause such as gonorrhea, criminal abortion or other infection, Rodecurt (68) believes
the responsible agent is Trichomonas vaginalis.

He is

of the opinion that these organisms ascend from the vagina.

He has been able to culture the flagellates from

fallopian tubes in such cases.

These results have been

confirmed by Wagner and Rees, who found trichomonas in
placentas, specimens of abortion, ascites and ovarian
cysts.

Rodecurt undertook to make cultures in all cases

during operation.

In one hundred and sixty-five he

found trichomonas frequently~

The cultures were taken

during a variety of operations, including curettement,
uterine fibroids, ovarian cysts, salpi~gitis, tubal
pregnancy, appendicitis etc.
Rodecurt believes that the intestinal tract is the
source of entry for the trichomonas into the body and
that this organism is a frequent cause of salpingooophoritis.

He found these organisms in placentas but

also observed that no harm resulted to the fetus from
the presence of TrJ.c!J_g~onas vag_inalis.
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The studies of Rees (69) have revealed that Trichomonas vaginalis may be seen under the microscope or
found in cultures in material obtained from ovarian
cysts, chronically innamed fallopian tubes, in the
placenta, peritoneal cavity, endometrium, blood of
patients and their husbands, semen of the husbands and
internal organs of embryos.

He states that Trichomon-

!.! vaginalis is as frequently encountered as the gonococcus, and it produces harmful effects locally and generally.

In the beginning, Trichomonas vaginalis is

localized in the vagina, but it usually ascends and produces inflammation of the tubes, a localized abscess in
the peritoneal cavity, after passing through the lymphatics.

In the latter cases, the organisms are found all

over the peritoneal cavity and often in the blood of the
patient.
Nine out of forty-three patients with Triehomon~

vaginalis were operated upon by Ruble (70).

Five of

these were seen during attacks of mild pelvic inflammatory disease while thay were undergoing treatment for
trichomonas.

At the time of operation each patient had

that type of inflammatory reaction of the pelvis which
one would expect to find following a gonorrheal salplng1tis.

The author, therefore, gives some recognition

to the trichomonas as an etiologic factor in salpingitis
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and pelvic inflammation.

53

Pregnancy

Little attention is given to the vaginal secretion of pregnancy,

Though normally greater in amount

than in the nonpregnant, it is often considerably increased, contains leukocytes and pathogenic microorganisms, and results in definite symptoms of varying intensity.

The latter condition is frequently dis-

missed as a normal physiologic change, whereas if the
secretion is examined microscopically it will be found
in a great 11ajority of instances to be associated with
Triehomonas vaginalis.
According to Glassman (71) this flagellate is found
in about 10 to 40 per cent of pregnant patients and may
be found in from 50 to 70 per cent of all patients with
leukorrhea.

It probably occurs more frequently in the

pregnant than in the nonpregnant • .One of the reasons
may be that the increased female sex hormone in the body
enhances its growth.
Stein (72) has shown that female sex hormone added
to a culture medium caused a much more rapid growth of
the parasites and suggests that the marked recurrence
of the organism following the menses may be due to the
female sex hormone in the menstrual blood and not to the
blood itself.
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In a series of 309 unselected pregnant patients
personally examined by Glassman (71), trichomonas was
found in the vaginal secretion in 20.7 per cent.
Seitz (12) found the parasite in 20 per cent of
pregnant patients; Hoehne {10) in 28 per cent nongravid
as against 34 per cent of 102 gravid patients; Vavilova
(20) in 28 and 35 per eent, respectively, of pregnant

and nonpregnant women; Liss (23), in 405 pregnant women,
observed the organism in 19.5 per cent and Traugott (14),
in 125 pregnant women, in 21.6 per cent, while Haussmann
{6}, in 200 unselected gravid patients reported 37 per

cent infected as against three in 150 cases examined by
Davis (9).
Bland (37) found incidence of 23.6 per cent in five
hundred obstetric patients.

Of these, two hundred and

fifty-seven were negroes and two hundred and forty-three
were white.
Of seventy-nine pati:e nts w1 th Triehomonas vaginalis
examined by Glassman at the Berwind Maternity Clinic,
forty-five or 57 per cent were negroes.

There apparent-

ly is a greater incidence in negro than in whltewomen.
Several authors report an increased puerperal morbidity in cases presenting trichomonas infection.

Bland

and his associates report a puerperal morbidity rate of
fifty per cent in patients with the parasite and 25.4 per
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cent in those without.

The morbidity was higher in

white than in the negro patient.
Schmid and F..amniker (19) show a morbidity of 10.3
per cent in cases with Triehomonas vaginalis as against
4.8 per cent without the inf'ection, and Liss (23), 29
and 15.3 per cent, respectively.
per cent morbidity.

Gragert (73) has 29.1

After antenatal treatment his mor-

bidity rate dropped to 7.7 per cent.

'When the cases

were positive for Trichomonas vaginalis in spite of
treatment, the rate was 11.3 per cent.
Cornell (74), Greenhill (22) and others state that
the trichomonas did not influence the lying-in period
in their cases.
Szendi (74) studied the frequency and effects of
Trichomonas vaginalis in pregnant women.

In six women

the organism was also found in the bladder.

In about

one third of the cases these organisms produced no
symptoms, but in the remaining two thirds there was a
profuse vaginal discharge.

He states that the flag-

ellates play no great part in puerperal morbidity.
Specimens collected by Bland (58) at various times
from three hundred pregnant patients re gistering in the
antenatal clinic at the Jefferson Medical College Hospital revealed the presence of trichomonads in sixty-one,
or 21 per cent.

The actively motile flagellates were
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usually associated with many leucocytes, bacteria and
squamous epithelial cells.

Only eight {13 per cent) of

the patients with Trichomonas vaginalis infection complained of local symptons.

Many others, however, on

being closely questioned in this respect usually mentioned the existence of a profuse irritating or burning,
yellow or white discharge.

The vaginal secretion was

materially altered in practically every instance from the
usual milky white material, consisting of mucus and
epithelium , to a thick seropurulent, creamy yellow, and
often bubbling or foamy discharge, containing numerous
bacteria, trichomonads and leucocytes.

Several patients

complained of pruritus and chafing in addition to profuse leukorrhea.

On examination the external genitalia

usually showed purulent discharge exuding from the
introitus.

The inflammatory phenomena ranged from a

diffuse reddening of the vaginal wall and vestibule
with frothy purulent discharge below the cervix to a

more or less extensive lntertrigo of the vulva and surrounding area.

In severe cases the appearance of the

vagina resembled {with the exception of the frothy character of the secretion, that of an acute gonorrheal vaginitis.
In cases of pregnancy, Grubbs (66) states it is well
to question your patient as to the amount of vaginal
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discharge.

There is normally a moderate increase dur-

ing pregnancy, but make a hanging drop for Trichomonas
and you will be surprised to find a high percentage infected with Triohomonas vaginalis.

It is very import-

ant to treat them in the prenatal period, and, as Goldstein (75) has pointed out, in one hundred and fifty
two cases a morbidity rate, regardless of the mode of
delivery, ran conside~ably higher than those free of
this condition.

His figures ran 75 per cent increase in

morbidity in the white, and 41 per cent in the negro.
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Gonorrhea

In making the diagnosis of Trichomonas vaginalis
vaginitis it is of importance that a gram stain be made
if there is any suspicion of a gonorrheal infection.
Cornell (40) states that since the World War, Trichomonas vaginalis vaginitis has become quite common.

The

clinical signs and symptoms are clear-out, yet many physicians are not familiar with the disease.

Frequently

it ls mistaken for gonorrhea.
In Morgan's (32) personal experience with sixty-one
cases of Trichomonas vaginalis vaginitis at the University of Michigan Hospital, two cases were found, one in
a girl of twelve and the other in a somewhat older patient, in which the gonococcus and trichomonas were living in perfect harmony.
Barringer (76), in a study to prove the diagnosis
on 200 cases of clinical gonorrhea by compliment fixation test, gave the entire study her personal supervision using the same technicians throughout the two
hundred eases, so that she could be more certain of her
findings, proved that seventy cases or 35 per cent harbored Trichomonas vaginalis.

Of these seventy, only three

had Trichomonas vaginalis alone.

In twenty-six of the

patients both trichomonads and gonococci were found.
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In thirteen of the patients examined the flagellates,
gonoeocci and a positive Wassermann were associated.
The rest in varying numbers contained the various forms
of cocci and bacilli.
In the series of one hundred and seventy-eight
patlents examined by Potter (34) in the Gynecological
Clinic at the University of Colorado Sch ool of ~edicine
and Hospitals, eleven, or 6.2 per cent were found to
have positive smears for gonorrhea.

Of these eleven pa-

tients only three were infected with bot h the gonococcus
and Trichomonas vaginalis.
Collis (77) demonstrated the gonococcus in 20 per
cent of forty-seven patients with Trichomonas vaginalis
examined at the General Hospital, Birmingham.

The fre-

quency of the double infection convince d Collis that
gonorrhea may reduce the resistance of the vaginal
tract, making subsequent trichomonas infection more frequent.
Grubbs (66) states that trichomonads are rarely
fo und in acute gonorrheal infections of the cervix, but
are often found in the chronic state.

Should there be

a history of some recent chan ge in the sexual life of a
woman and her husband, or lover, the patient may think
she has a veneral infection.

Physicians who are not

familiar with the vaginal flora and who fail to exam-

60

.._

ine slides of the vaginal discharge in these cases will
frequently err in the diagnosis.
Eernstine (78) found in a series of pregnant women
that 1.9 per cent had both a trichomonad and a Neisserian infection.
It has been stated by Jacobs {79) that it is unusual to find both infections present at the same time.
However, during the routine examination of films at the
Adelaide Hospital, it was found on numerous occasions by
Swift (54) that trichomonads were present as well as the
gonococci.
Nitchke(80) states that for a better understanding
of trichomonas infestation, it may be said that the
cycle of infestation is ostensibly different than in gonorrheal infection.

In gonorrheal infection the female

is infected by an infected male.

She then infects other

males. With trichomonas no such condition probably exists.
Here one is dealing with an infestation in which the exact mode of infestation is not clear but the incidence
of which in both the married and the unmarried woman is
comparatively high and not dependent to any large extent on sex relation f0r1 primary infestation.

However,

through sex relationships it may be transferred to a less
fertile field in the lower urinary tract of the male.
Though the incidence of infestation ·in males is
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higher than statistics would lead one to believe, the
difference of incidence between sexes is easily accounted for; anatomically by the close proximity of the
rectum and vagina in the female and the less fertile
field offered by the longer tubed male urethra; physiologically by the presence of the urinary stream in the
male; biologically by the size and delicateness of the
organism; pathologically by the comparative superficiality of the disease process, and finally by the fact that
its widespread presence in the female is not dependent
on sex relationships but possibly occurs by contamination
from the intestinal tract.
King and Mascall (81) state that the Trichomonas
vaginalis parasite and the gonococcus are often present in association in infections of the lower female
genital tract.

The presence of the parasite adds con-

siderably to the difficulty of demonstrating the presence of the gonococcus by smear or cultural method.
The reason for this is not clear but it is suggested
that the trichomonas, which is known to ingest and destroy surface bacteria, attacks and removes the gonococci
from the surface secretions.
If the conception of the Trichomonas y!,g_inalis as
a non-pathogenic parasite which thrives on a previously
damaged mucous membrane is correct, then this evidence
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suggests that in many cases the gonococcus may be the
preliminary invader and damaging agent.
The facts that trichomonas infestation increased
the difficulty of isolating the gonococcus, and that
the gonococcus could not be isolated in some of the
authors' cases where there were the strongest reasons to
suspect its presence, suggest that further impr~vement
in the technique of methods of isolating the gonococcus
may prove this association to be even more common.
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Recurrence

While admitting that trichomonas infection in the
male apparently in not nearly as common as in the female,
Cornell and Riba (82) state . that there are probably many
more cases than ere reported of found at the present
time.

They feel certain that many recurrences are due

to the infection in the male.

The males do not necess-

arily have any symptoms, in fact, most of the males seen
with the infection have no complaints.

It is the authors'

impression that the trichomonas infection in the male is
acquired solely through sexual contact.
Many urologists do not examine fresh prostatic secretions.

Many general practitoners never use a micro-

scope in treating urethral or prostatic infections.

Ex-

amination of fresh urethral and prostatic secretions
should be followed more closely by physicians who are
examining and treating male patients.

Many cases of so

called non-specific infection in the male have always
been noted.

Some of these are complicated by the pre-

sence of the trichomonas.

Regarding symptons, as stated

before, there may be none.

Usually symptoms of chronic

prostatitis are present.

A urethral discharge is present

when the urethra is involved.

Examinati on of fresh

urethral end prostatic secretions or ur i nary sediment

64

with the microscope will reveal the motile trichomonas.
Drummond (39) states that the male undoubtedly harbors the organism in his prostate and may repeatedly reinfect a female through intercourse.

Drummond states that

the male infected with Trichomonas vaginalis usually presents no symptoms or physical sign.
Davis (41) has examined the urine of men whose wives
had a trichomonas infection without finding the flagell-

ates.

Many patients, if questioned closely, will admit,

or some will state, without questioning, that their husbands complain of varying degrees of irritation after
intercourse.

This.possible relationship should be more

carefully worked out through the clinical cooperation
of the gynecologist and genito-urinary surgeon .
Triehomonads have been reported infrequently in
the urine of both men and women.

Sayer (83) reported

them in 27 per cent of the urines that he examined.
Ks.rnaky ( 61) has been examining centrifugal catherized specimens of urine in his cases, after placing the
urine in a jar of warm water, in order to liven up the
trichomonas, and has found these organisms in 30 per
cent of such specimens.

He believes that many of the

recurrent and obstinate cases are reinfected from the
bladder, as well as the rectum.

Some of the cases in

which he failed to obtain a cure, responded after the

•
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bladder was irrigated with boric acid solution.
Of thirty-three women who harbored the Trichomonas
vaginalis, Manwell (84) reports that twenty-two were
found to have definite urinary symptoms.

Twenty of

these were found to have abnormal frequency of urination,
nocturia, or voiding oftener than every two hours during
the day being considered abnormal.

Nocturia was com-

plained of in sixteen cases and diu~ia i n eleven.

Some

type of dy,suria, usually burning on urination, was the
complaint in fifteen cases and the combi nation of frequency and dysuria was complained of in thirteen.
A factor in the recurrence, according to Zener (53),
is the exclusive use of bed pans with resulting failure
properly to cleanse the parts after toilet.

Cases of

Trichomonas vaginalis developing after surgery in well
run hospitals are not due, as is generally assumed, to
poor technique on the pa.rt of the nursing staff.

Rather,

Zener believes, the infections are due to the fact that
following stool passage, it is impossible for the patient
or nurse to cleanse the parts in any manner other than
from the rectum over the vulva, thereby favoring vaginal
infection where the organisms are present in the intestinal tract.

The author reports a number of cases which

tend to substantiate the theory of rectal origin of the
disease.
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Treatment

Greenhill (85) states that each year numerous articles appear dealing with the subject of vaginal discharges.

All are agreed that the commonest causative

organisms are the gonococcus, trichomonas and Monilla.
There ls almost complete agreement on the treatment of
gonorrhea and a fair degree of compromise •On the therapy
of monilia infections, but each author has his

own way

of treating Trichomonas vaginalis vaginitis.
Hesseltine (86) states that the treatment of vaginal trichomonasis includes douches, medicated by nearly all the antiseptics in current use.

Not only have

various acid douches been employed by some, but some
use sodium bicarbonate and other salts.

Until within

the last few years many of the treatments consisted of
vigorous vaginal scrubbibg, even under anesthesia.

In

the past half decade the popular trend is toward gentle
procedures, less frequent office visits and more selfadministration by the patient.

Considerable microscop-

ic tissue study, chemical determination, bacteriologic
classification of the vagina have indicated certain avenues of approach.

The benefits derived are supposed to

come through either the destruction of the trichomonads
or the restoration of normal va ginal flora.

During

67

the reproductive years a cure is associated with the
vaginal bacilli predominating almost to the exclusion
of the other bacteria and the pus cells completely disappear leaving only epithelial cells.

After the meno-

pause the epithelial flora will be nearly the same, but
there will not be such a marked preponderance of the
vaginal bacilli.
With whatever method one uses his best results
occur only when it is carried out completely and enthusiastically without omission of any small details, and
yet with the persistence to get the best possible results.

Moreover, the recent reports of various workers

indicate the real value of preventing recurrences.

The

patient's own uretha and bladder or possibly rectum are
sources.

Hence, one should parti cularly advise the pa-

tient about anal hygiene.

If improvement fails or re-

currences arise, a thorough investigation of the urethra
and bladder is indicated.

Even the husband should have

an urologic examination by a competent urologist if his
wife falls to respond to treatment or remain free from
the disease.
The first clinical paper in American literature on
the treatment of the vaginal discharge associated with
Trichomonas vaginalis was presented by De Lee in 1920

(87).
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De Lee (87) in 1920 urged vigorous scrubbing of the
vagina with tincture of green soap, irrigat i ng with 1:
5000 bichloride of mercury, and finally using a glycerine and sodium bicarbonate pack.
Kane (88) anesthetized the patient, in order to . ·
scrub more thoroughly,

Greenhill (89) used hexylresor-

cinol to swab the vagina, after -a scrubbing sufficient
to produce slight bleeding.

Schmid and Kamniker (19)

used a 0.1 per cent bichloride of mercury douche and a
borax and glycerol swab and suppository.

Faulkner (90)

likewise scrubbed the vagina but used methylene blue as
a swab, and boro-glycerid tampon, followed by lactic acid
douche. P.B.Bland and his associates (58) aside from the
scrub, washed with one per cent cresol and later swabbed
the vagina with an aqueous solution of one per cent
picric acid, followed by a picrie acid douche.
(32 ) used a variety of methods.

Morgan

Following the scrubbing

with soap and dryin g the vagina, he blew in some an tiseptic powder, which. in turn was followed by a lactic acid
douche.

At other times he would paint t h e vagina with

Lugol's solution, air dry it, and then use a dusting or
drying powder and followed by methylene blue, potassium
permanganate, or a 1:4000 bichloride douche.

Goodall

(71) inserts a cone of picric acid and prescribes a soap
or lactic acid douche.

Le Doux (92) var i ed his treatment
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slightly.

Following the scrub and -bichloride douche,he

swabbed the vagina with two per cent mercµrochrome and
added a tampon of zinc oxide or Lassar's paste.

Graham

(93) after the soap scrub used an iodine douche followed
by an application of 5 per cent mercurochrome.

Andrews

(94) offers a complicated routine; tincture of green soap
scrub; wash with sterile water; douche with 1:1000 bichloride of mercury; wash w1 th sterile water; paint the_
vagina with ten per cent silver nitrate; instill onehalf ounce icthyol and glycerine, protected by a rosebud tampon.

After removal the following morning, douche

with one-half per cent lysol or cresolis.

Repeat in 48

hours, then dry and blow in some antiseptic powder.
Matters (95) uses the same scrub, but swabs with methylated spirits and two per cent acriflavine, followed by
a glycerine and acriflavine suppository, and a douche
the following day

w1 th

e1 ther alum or lactic acid.

Northrup (96) uses one per cent metaphen and soap for
scrub.

After drying, he paints the vagina with p1cr1c

acid, dries it again, and packs it with powdered sulphur,
which is held in place by a fluff of gauze.

This is

followed by a lactic acid douche.
Cummings (97) was advised by Marshall, one of his
colleagues, to use neosalvarsan intravenously, but contented himself with filling the vagina with 0.3 gram of
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neosalvarsan ointment.

He does not scrub the vaginal

tract, but simply washes the vulva with tincture of green
soap.

Kamperman (98, after the scrubbing contents him-

self with bathing the vulva with 50 per cent glycerine
and a lactic aeid douche.

Purcel (99) uses copper sul-

phate ionization and copper sulphate for a douche.
Kleegman (100), after the serub bathes the vagina in pyroligneous acid and packs with Lassar's paste.
continues through the menstrual period.

This she

Gellhorn (101)

resorts to the insufflation of acetarsone.
Manifold and various treatments for Triehomonas
vaginalis vaginitis, according to Sure and Bercey (102),
have so far proved unsatisfactory.

The antiseptics,

the dyes, lactic acid, and Lassar's Paste have relieved
many cases, cured a few, but the majority come back
with a reinfection or recurrence shortly after a mens-

trual period, or if treatment is relinquished, after
some lapse of time.

It occurred to Sure that since the

organism is a protozoan, and since quinine is an agent
which frequently destroys some of t he protoza, this
cinchona alkaloid might be useful in the treatment of
sueh eases.

The authors treated seven eases of Trieho-

monas vaginalis vaginitis by the quinine sulphate insufflation method and state that all seven improved
clinically and mieroseopieally.
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At present various chemical agents are being applied in order to destroy Trichomonas vaginalis.

How-

ever, chemotherapy is frequently unsatisfactory for
the reasons that:

In order to be effective, many chem-

icals must be used in concentrations that may be harmful to the vaginal mucosa, especially during prolonged
treatment; there is always a possibility that in the
course of treatment a strain of the parasite may develop that is resistant to the chemotherapeutic agent; and
most of the chemotherapeutic methods are relatively
complicated and cannot be applied by the patient at her
h~.

Taking into consideration the fact that protoza in
general are sensitive to variations in osmotic pressure
of the surrounding medium, it occurred to Rosenthal,
Schwartz and Kador (103), that the vaginal protozan may
also be affected by such variations.

They therfore de-

cided to study the aetion of hypertonie salt solutions
on Trichomonas vaginalis.

They found that a twenty-five

per cent salt solution caused the motility of the parasites to stop instantaneously and their shape underwent
radical change.

The parasites became shrunken and cren-

ated, the phenomenon of inactivation was permanent and
irreversible; the organisms could not be returned to
life when transferred to a physiologic salt solution.
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The authors state that the patient herself at home
can easily prepare an approximately twenty-five per cent
solution by dissolving one glassful of salt in four
glassfuls of hot water.

They state that the douching

is well tolerated by the vaginal mucosa and does not cause

-any irritation or discomfort.

They report that 85.7 per

cent of their patients could be considered clinically
and parasitologically cured after three months of treatment.
The trichomonads cannot survive at the normal vaginal pH but find conditions increasingly favorable as
neutrality is approached, a circumstance which also
affects the contaminating bacteria similarly.

According

to Plass (47), the vaginal acidity may be increased by
frequent douches with a mild acid solution-lactic acid
or acetic aeid in the form of vinegar.

In addition, a

sugar, dextrose or lactose can be introduced to encourage the growth of the vaginal bacilli which remain.

The

alternate and more popular methods of treatment aim at
destroying the trichomonads and the organisms living in
symbiosis with them.
Karnaky (104) maintains that a douche should have
the pH of the normal vagina, namely, 4.

He has used

lactic acid, the normal physiologic acid of the vagina,
and vinegar (5 per cent acetic acid), and found that

:.i
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four tablespoonfuls of vinegar to the douche can give
better results than u .s.P. lactic acid.

No pathogenic

micro-organisms {exception Monilia) grow below a pH 5.
So to keep the vagina below a pH 5, pH 4 vinegar douches
are used.

During the last six years, Karnaky advised

more than 2,000 women to douche during menses.

Clinic-

ally, there have been no bad results from this douching.
Moench (105) found that a one per cent lactic acid
solution will kill the trichomonads in about thirty
seconds, and a two per cent lactic acid solution almost
immediately.

In his hands bichloride solution, con-

sidered years back as a specific for protozoan infections, has worked best of all.

The patient takes a bi-

chloride douche once or twice a day, and in the office
twice a week the vagina is carefully swabbed out with
t he mercury solution, and then a tampon soaked in the
same solution is inserted and left until the next day.
With this treatment all trichomonads disappeared in
two to ei ght days.

However, Moench states, as long as

the underlying conditions remain, recurrences are likely, probably from the intestinal tract, perhaps also
from the male.
Best results in the treatment of Trichomonas vaginalis vaginitis were obtained by Nicholson and Peralta
Ramos {55) with devegan and bichloride of mercury.
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A series of one hundred eases were divided into

three groups by Angelucci (30) and treated with quinine
sulphate, picrie acid, and sodium bicarbonate, respectively.

The results were found to be about the same,

averaging 81.2 per cent, 80 per cent, 83.3 per cent,
respectively, in terms of permanent cures.
Kissling (57) states that intravagi nal administration of pills of chiniofon, followed by ovules of borated glycerin is the treatment of ehoice.

He states

that this treatment leads to a rapid disappearance of
Triehomonas vaginalis and of the inflammatory symptoms.
It is necessary, however, before interrupting treatment
to make sure that the trichomonas has definitely disappeared.

Relapses after menstruation become constant-

ly less serious, provided treatment is kept up.

He be-

lieves that relapses are probably due to encysted forms,
inaccessible to treatment.

In only one case did the

author find trichomonas free from other associations.
Most of the time it is found associated with a rich
flora of cocci.

He reports two eases in which the gon-

ococcus was the associated organism.
The fundamental principles of Ruble's (70) investigation were based upon the physical property of osmosis.
The fact is well known that masses of living protoplasm
maintain a certain salt and water balance.

The tricho-
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monas is a type of protozoan.

It has a cell wall which

encapsulates a fluid or semifluid protoplasm.

Theo-

retically, and the theory is proven by practice, a
rapid change of salt concentration in the fluid surrounding the trichomonas should result in its destruction.

The author found that in a suspension of one to

five hundred copper sulphate solution, all ciliary
action and all other evidences of life in the trichomonas ceased in from two to five minutes.

Within fif-

teen minutes the organism became spherical in outline
and its diameter was increased.

Observations over a

period of several hours showed no further changes, except that all bacterial activity on the slide also
ceased.

The treatment which Ruble recounnends consists

in the use of suppositories containing magnesium salt.
They do not distress the patient, do not stain the
clothing, and there is no odor.

I n a series of forty-

three cases, seventeen or 39.5 per cent were definitely
cured.
Cornell (40) has used all of the treatments recommended from time to time.

Among the various things

that he has used may be ~ntioned;- mercurochrome, methylene blue, gentian violet, acriflavine, glycerin with
or without bicarbonate , tincture of iodine, hexylresorcinol , lead acetate, zinc oxide ointment, metaphen
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etc.

Each of these various drugs will produce clinical

cures but they have not consistently rendered the vagina
clear of the triohomonas.

The only treatment that seems

to cure consistently and permanently has been the treatment recommended by Rleegman (100).

Thi s consists essent-

ially in applying Lassar's paste on wool tampons in the
vagina which has been washed out with soap and water and
mercurchrome.
The criteria of cure of Trichomonas vaginalis vaginitis as suggested by Adair and Hesseltine (106} are
used by the Chieago Lying-In Hospital.

To be diagnosed

as cured by this standard the gynecologic patient must
go through two consecutive menstrual periods without
treatment, remain free from symptoms and present no
clinieal or laboratory evidence of the disease.

The

pregnant patient must fulfill these requirements over a
period of two months during pregnancy or before and after
parturition.
#

Jacoby and DerBrucke (59) state that the Triehomonoas vaginalis is essentially a surface parasite.
They believe that it can readily be washed away with a
simple douche.

The chronic congestive factor is not so

easily removed, as evidenced by the great variety of
depletives, germicides and drying agents used.

The con-

gested pelvic organs and the vagina furn i sh a fertile
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culture media for numerous bacteria, and the flagellates
of the colon-typhoid group in particular.

The parasite

was repeatedly eliminated by several methods of treatment
directed toward the trichomonad, but it· frequently returned.

A considerable number, regardless of the method

of treatment, had a recurrence of the symptoms ·despite
the absence of the parasite.

Where the therapy was prim-

arily direfted toward the eradication of the pelvic inflammatory process am passive congestion, the parasite completely disappeared.
Undoubtedly all of the methods advocated by the
various investigators affected to some extent a concomitant inflammatory process, and to that extent eliminated the protoza.

78

Conclusion

It is the consenus of opinion of most writers
that the term "Trichomonas vaginalis vaginitis" is expressive of an important clinical type of vaginitis,
characterized by the presence of large numbers of the
Trichomonas vaginalis and subsiding when this organism
is eliminated.
Though no definite permanent cure can yet be said
to be proven, amelioration of symptoms, relief of discharge and most aggravating itching makes care of this
condition very worth while.
As Osler once said," Always study Medicine, and
always suspect syphilis", so we in our treatment of
vaginal discharges should always suspect trichomonas.
The diagnosis of this condition is easy to make.
Routine vaginoscopic and hanging drop examinations
should be done in all suspected cases; whenever a case
of vaginitis presents a bubbly or foamy leukorrhea,
the possibility of trichomonads being present should be
foremost in mind.
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